Introduction
Small and Medium-sized Enterprises (SME) within the manufacturing segment of industry are often faced with challenges related to achieving productivity improvements in their operations and manufacturing processes. More than often, these challenges result in budget and time overruns which in turns leaves them saddle with the prospects of lower levels of productivity, reduced competitiveness and ultimately a reduction in profitability. It has been established with empirical evidence from numerous scientific research that SMEs play an important role in the development of the economy of any country. However, due to the influences of technology and automation in the competitive business environment, SMEs that do not adapt to the requirements of technolog-ical evolution survive in a globalized environment (Türkeș et al., 2019) . to achieve improvements to the manufacturing processes of SMEs in ways that would result in reduction in the gap existing between them and larger manufacturing companies, concerted efforts would be required in ways that are targeted at the causal factors responsible for these gaps in the first place (Lee et al., 2015) . It is possible to achieve these improvements through the introduction of general purpose technologies in the category of digi-tal technologies that enable these SMEs to leapfrog barriers to become Industry 4.0 compliant in their manu-facturing and operational processes. For conceptual clarity, Industry 4.0 can be used to describe the current technological trends that are shaping the fourth industrial revolution. It is about the next stage in the organiza-tion and control of the entire value stream along the lifecycle of production technologies (Chromjakova, 2017, p. 3) .
According to Ginevičius and Aleksan Ostapenko (2015, p. 130) , "for a company to develop in a successful manner, it has to continuously adapt to the ever-changing environment, and to understand the potential impact of environmental factors on the performance results of the company as early as possible. " This makes it im-perative for companies to take advantage of one of the readily available options of adaptation to changing business environments, which is the use of technologies. However, in spite of the growing interest in digital tech-nologies adoption and implementation in companies which leads to the concept of the "smart factory", only few SMEs within the manufacturing sector of countries around the world have been able to successfully navi-gate through the complexities and challenges of successful migration to Industry 4.0 compliance. To better understand what success means, it is imperative to establish conceptual clarity on what the terminology "critical success factors" implies. Zwikael and Globerson (2006) succinctly defines critical success factors as "the main factors that distinguish between project failure and project success. " Also, "they are the limited number of areas in which results, if they are satisfactory, will ensure successful competitive performance for an organisation. Critical success factors support the attainment of organisational goals; they can also be seen as the areas in which good performance is necessary to ensure attainment of those goals" (Rockart, 1979 , p. 85 as cited in Van Scoter, 2011 .
There are many factors responsible for the low level of success observed, some of the notable reasons for the significantly high failure rates can be traced to lack of formalised processes, lack of ICT knowledge as well as lowcost commercial systems. Therefore, recent developments have made it imperative to have a clear under-standing of the best approach to operationalise the adoption and implementation of digital technologies in companies that would lead to Industry 4.0 compliance using strategies that would translate to positive process improvement outcomes for manufacturing companies operating at the small and medium scale enterprise (SME) level. Hence, this research aims to identify critical success factors that aid the attainment of efficient process management models compliant with Industry 4.0 concepts in manufacturing based SMEs, this will be done by addressing the research question: what are the relevant factors that enable the implementation of effi-cient process management model in SMEs that aim to achieve a higher level of Industry 4.0 compliance within their operations and manufacturing processes? The research adopts a mixed method approve which involves both the qualitative and quantitative methodological approaches and contributes to the existing body of knowledge to Industry 4.0 process management implementation in SMEs.
Literature review
The term Industry 4.0 was coined from an initiative launched by the German government for safeguarding the long-term competitiveness of the manufacturing industry in Germany. It conceptualises the integration of cyber-physical systems (CPS) in industrial manufacturing, Industry 4.0 aims at establishing intelligent, selfregulating, and interconnected industrial value creation . Industry 4.0 is driven by four clusters of disruptive technologies: the first cluster is anchored on data, computational power, and connectivity -low-power, wide-area networks are one example; analytics and intelligence from the second cluster; while human-machine interaction makes up the third, comprising, examples include, touch interfaces and aug-mented reality; finally, digital-to-physical conversion is the fourth cluster, and it covers the following -ad-vanced robotics and 3D printing are two examples (Wee et al., 2015, p. 7) .
These disruptive technologies have also led to emergence of recurrent themes in regards to process management and other related practices that are well established in manufacturing industries. In relations to productivity improvements within the manufacturing processes of companies, Gilchrist (2016, p. 195) argues that Industry 4.0 will bring about improvements in the industrial processes within manufacturing as a whole, through engineering, material usage, supply chains, and product lifecycle management. However, technology adoption and implementation done in isolation of other factors and considerations has been shown by various researchers and industry practitioners not to be sufficient in attaining the objectives of achieving process improvements, waste reduction and overall profitability of companies. The main reasons can be related to the issues as diverse as the lack of formalised processes, inadequate knowledge of beneficial ICTs as well as lack of access to low-cost commercial systems (Dassisti et al., 2018; Sevinç, Gür, & Eren, 2018) . The table below provides (Table 1 ) a summary of the major definitions of Industry 4.0 that is found in academic literature.
A review of the definitions captured in Table 1 indicates that a key concept common to them is that of what is described as -Cyber-Physical Systems (CPS), which basically describes a group or collection of transformative technologies that manages interconnected systems between their physical assets and computational capabilities (Lee et al., 2015, p. 18) . The CPS connects all physical devices to the Internet, it incorporates five functions: computing, communications, precision control, coordination and autonomy. Smart products and smart produc-tion are made possible through the integration of the virtual world and the physical world (K. Zhou, Liu, & L. Zhou, 2016 , p. 2148 .
Results from a research conducted by Pfohl et al. (2015, p. 37 ) analyzed a total of 49 technologies which they identified as relevant in shaping the fourth industrial revolution, they reduced them to a group that are most relevant which fall under the following seven categories: digitalization, autonomisation, transparency, mobility, modularization, network-collaboration and socializing of products and processes. Another interesting perspective is that of Petrasch and Hentschke (2016) whose assessment of Industry 4.0 is done in terms of technological concepts classified under three broad categories: Embedded Systems (ES)/CPS (Cyber-Physical Systems), Internet/Cloud of Things (IoT/CoT), Service-Oriented Architecture (SOA)/ Internet of Services (IoS)/Cloud Computing (CC). The idea of categorization is relevant in simplifying the inquiry into the dynamics of Industry 4.0 and all related concepts such as Lean Manufacturing which is a methodology with the potential to improve productivity and decrease costs in manufacturing organizations (Sanders, Elangeswaran, & Wulfsberg, 2016) ; Business Process Modelling (BPM) which describes behavioral aspects of a system and are usually on the for-mal requirements or early design level (Petrasch & Hentschke, 2016) ; and Cyber-Physical Systems and how they interact with current practices such Ganzarain & Errasti, 2016a , p. 1122 .
Industry 4.0 is described as a collection of following seven concepts: smart factories, cyber-physical systems, self-organization, new systems in distribution and procurement, new systems in the development of products and services, adaptation to human needs and corporate social responsibility (Senvar & Akkartal, 2018, pp. 50-51) .
Industry 4.0 is a combination of several novel technological advancements some of which are; information and communication technology (ICT), Cyber-Physical Systems (CPS), network communications, big data and cloud computing, modelling, virtualization and simulation ,improved tools for human-computer interaction and cooperation (Wee et al., 2015, p. 7) McKinsey defines Industry 4.0 as digitization of the manufacturing sector, with embedded sensors in virtually all product components and manufacturing equipment, ubiquitous cyberphysical systems, and analysis of all relevant data. (Pfohl, Yahsi, & Kuznaz, 2015, p. 37) Industry 4.0 is the sum of all disruptive innovations derived and implemented in a value chain to address the trends of digitalization, autonomisation, transparency, mobility, modularization, and network-collaboration and socializing of products and processes. (Sung, 2018, p. 40) Industry 4.0 is the next phase in the digitisation of the manufacturing sector, it is driven by four disruptions: the astonishing rise in data, computational power, and connectivity, especially new low-power wide-area networks; the emergence of analytics and business-intelligence capabilities; new forms of human-machine interaction such as touch interfaces and augmented-reality systems; and improvements in transferring digital instructions to the physical world, such as with advanced robotics and 3-D printing (Gubán & Kovács, 2017, p. 112) .
The essence of Industry 4.0 conception is the introduction of network-linked intelligent systems, which realize self-regulating production: people, machines, equipment and products will communicate to one another as Lean Manufacturing in improving efficiency of existing processes analysis and modelling systems.
As part of the process of extracting evidence from existing literature on the subject area, an extensive literature re-view was conducted which yielded the following observations: firstly, it was observed that a general consensus exists among the body of technological innovations upon which Industry 4.0 as a concept is anchored; secondly, it was also observed that there was a lack of a generally accepted conceptual/theoretical framework for Industry 4.0 which could serve as a guiding tool for companies interested in migrating their processes through the adoption and imple-mentation of digital technologies within their manufacturing, logistics and supply chain operations. Also, there is a lack of consensus on conceptual clarity in relations to how the term Industry 4.0 is conceptualised and defined by stakeholders both within industry and the academia, this lack of conceptual clarity results in conflict and can be said to be partly responsible for the gap observed in regards to the existence of a generally accepted theoreti-cal/conceptual framework on Industry 4.0 maturity assessment models for companies.; thirdly, the body of litera-ture on Industry 4.0 in the Czech Republic is scanty, which is an indication of the level of maturity and adoption of the phenomenon among Czech industries; fourthly, it is also observed that a vast majority of studies conducted on this subject tended to have a qualitative bias, this could also be attributed to the lack of a conceptual/theoretical framework which makes the application of quantitative methods and statistical analysis somewhat difficult at the current stage of development of the subject. Results shows that companies contribute to the determination of strategic steps, thereby facilitating the transition of enterprises to Industry 4.0 which leads to efficient use of resources. Also, the interaction between some criteria was taken into consideration reevaluated using the analytical network process method. The results of the two methods support each other. Industry 4.0, SMEs The findings of their research showed a need for guided support in the development of a company-specific Industry 4.0 vision with specific project planning. Table 2 1.1. Review of factors identified as relevant to the success of Industry 4.0 implementation
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Based on evidence obtained from literature (Table 2) , small and medium sized enterprises (SMEs) have been identi-fied as a critical segment and major driving force responsible for good health of any economy and wellbeing of the society as a whole (Aris, 2007; Oreoluwa, 2011; Phillips & Raby, 2017; Taiwo, Ayodeji, & Yusuf, 2018) . Within the manufacturing sector, SMEs constitute a major component, therefore, it is imperative to investigate the impact of Industry 4.0 within this segment. When compared to larger companies involved in manufacturing, SMEs are often confronted by a wide variety of challenges and barriers that make their transition to Industry 4.0 compliance often difficult or impossible (Mittal, Khan, Romero, & Wuest, 2018) . This was demonstrated in a research conducted by Müller et al. (2017) on Industry 4.0 and its impact on German SMEs, their results showed that Industry 4.0 impacts SMEs from three fundamental dimensions which are as follows: high-grade digitisation of processes, smart manu-facturing, and intercompany connectivity; second, Industry 4.0 affects the three business model elements of manufacturing SMEs -value creation, value capture, and value offer -by giving specific examples for business model innovation in each of the three elements; and finally, both the role as a user and/or provider of Industry 4.0 and whether a company is internally motivated and/or externally pressured towards implementation have an impact on which business model elements are innovated. Strategy plays a vital role in shaping the outcomes of Industry 4.0 concepts implementation in the pursuit of effi-cient process management models, this was corroborated by the findings contained in the research by Ganzarain and Errasti (2016b) , they made a case for guided support in the development of company specific Industry 4.0 vision and project planning. Also, Mittal et al. (2018) investigated how "organisational fit" influences and shapes the outcomes of Industry 4.0 concepts implementation in SMEs, results obtained from their study revealed the following outcomes: the current standard starting (base level) of most maturity models appears to be disconnected from the real digitization and smart manufacturing maturity level of many SMEs; the transition from a non-existent lower level "level 0", to the current base level, requires significant effort including a mind-set change; maturity models and readiness assessments can be associated with a Smart Manufacturing (SM) toolkit; and SMEs need to develop their own, unique SM or Industry 4.0 vision and roadmap.
Hence, evidence obtained from the extensive literature review conducted as part of this study led to the identification of several factors as having significant influence on the outcomes of implementation of the Industry 4.0 concepts in the quest of achieving an improved process management in SMEs that engage in production or manufacturing operations. From the review of relevant literature, factors identified as being strategically important to achieving Industry 4.0 compliant process management models are as follows: organisational strategy (Strategy); how the firm's strategic alignment is configured for adoption and implementation of digital technologies to fit into various organisational processes, business units or functions (Organisational fit); how these digital technologies translate to improved competitiveness for the company (Competitiveness); how digital technologies directly impact on processes such as manufacturing, supply chain, logistics (Operations); finally, the human resource availability and readiness within the company (Human resources), these set of factors are considered to be quite influential in determining overall outcomes (Chromjakova, 2017; Faller & Feldmúller, 2015; Ganzarain & Errasti, 2016b; Müller et al., 2017; Rodič, 2017) .
Therefore, a conceptual framework is proposed in this study, and it take the following factors into consideration as being relevant to a company achieving the desired process management model for Industry 4.0 implementation in their processes that covers their business model, operating model, customer engagement strategy and their value propositions. Hence, the following hypothesis are proposed as the basis for a quantitative assessment of the pro-posed conceptual framework.
Strategy: various researchers have tried to relate the role of strategy in achieving sustainable growth and profitability for companies (Porter & Kramer, 2006; Schumacher, Erol, & Sihn, 2016; Wiersema & Bantel, 1992) . In relations to how strategy impacts on successful implementation of Industry 4.0 based process management model in SMEs, Fettig et al. argue that "implementing an Industry 4.0 process management strategy can lead to more autonomy, enrichment of functions, new and more flexible organizations that enable the development of individual skills and create opportunities for a better work-life-balance. " Therefore, to test the validity of this statement, a hypothesis is proposed as follows:
H1: Developing and implementing the right corporate and organizational strategy positively impacts the outcomes for achieving an efficient process management model for Industry 4.0 implementation in a company.
Competitiveness: Evidence from Research conducted by various authors have attempted to establish a connection between Industry 4.0 and the competitiveness of companies especially those involved in manufacturing based op-erations. They have argued that Industry 4.0 triggers changes in business models by affecting how these companies create value, capture value, and offer value to their customers and stakeholders, which in turn leads to improve-ments in their competitive position within their market segments, and ultimately enable them achieve sustainable growth and profitability (Faller & Feldmúller, 2015; Müller et al., 2017) . Hence, to test the relationship between the implementation of Industry 4.0 process management concepts and competitiveness of SMEs, a hypothesis is pro-posed as follows:
H2: The competitiveness of a company is positively correlated to its successful implementation of Industry 4.0 pro-cess management models. Human Resources: The role of the human capital possessed by a company in helping it achieve its corporate and organizational goals, especially with respect to the company being able to successfully achieve digital transfor-mation in its quest to implement Industry 4.0 process management models within its production based activities, has been extensively researched by various researchers both within business and the academic environments (Fettig et al., 2018; Shamim et al., 2016; Sivathanu & Pillai, 2018) . Fettig et al. (2018) argues that "notes that IT-competencies of all industrial job descriptions will increase, and in combination with an overall process understanding are necessary factors of success". Hence, to test the relationship between the implementation of Industry 4.0 process management concepts and its human resources, a hypothesis is proposed as follows:
H3: The human resources possessed by a company have a positive influence on its ability to successfully implement Industry 4.0 process management models.
Operations: In general, Industry 4.0 particularly focuses on how digital technologies are adopted and implemented within operations focused processes of a company such as its manufacturing, supply chain and logistics related business processes. The need for adoption and implementation of these technologies is informed by a desire to achieve process optimization in ways that would enable improvements in processes, reduce wastages, reduce turna-round time, achieve lower cost efficiency and ultimately lead to improvements in returns on investments (RoI), thereby leading to sustainable long-term growth for the company (Ford, 2015; Müller et al., 2017; Oesterreich & Teuteberg, 2016) . Therefore, it is a widely held belief within the research community that successful implementation of Industry 4.0 process management model within the operations segment of a company will ultimately lead to sus-tainable growth and profitability for the overall business. Hence, to test the relationship between the implementation of Industry 4.0 process management concepts within a company's operations business processes and its profitability, a hypothesis is proposed as follows:
H4: Adopting and implementing the appropriate digital technologies within the operations processes of a company leads to positive outcomes in successful implementation of Industry 4.0 process management models.
Organisational Structure: Fettig et al. (2018) comment that organizational structure plays a critical role in supporting the successful implementation of Industry 4.0 concepts and principles in the processes of a business entity. Fettig et al. (2018) conceptualizes the organizational structure to include -corporate strategy, work organization, and human resources. They argue that beyond technology, the process organization and structure are a key factor that contributes and determines the overall success of achieving process management improvements that lead to successful Industry 4.0 compliance for the organization. A corresponding hypothesis is proposed to test the validity of this claim as follows:
H5: A well aligned organizational structure positively complements the adoption and implementation of the appropriate digital technologies for specific processes/business units, positively correlated to its successful imple-mentation of Industry 4.0 process management models (Figure 1 ).
Methodology
A mixed methodological approach that involved both quantitative and qualitative methods was adopted for the research. The qualitative aspect involved extensive desk research and review of literature from both industry and the academia considered relevant to the subject area of the study, this was part of the process involved in developing the conceptual framework, it led to the identification of factors proposed and investigated by other researchers who had investigated related phenomena and considered Figure 1 . Proposed conceptual framework for Industry 4.0 Process Management Model relevant as part of factors needed to achieve an efficient process management model relevant to Industry 4.0 concepts implementation in SMEs based in the manufacturing sector of an economy. For the purpose of the literature review and desk research, an important criteria used in selecting the literature that were reviewed was that they were peer-reviewed literature indexed in major scientific database such as Ebscohost, ERIH Plus, Web of Science, Scopus, and Google Scholar. Also, business related articles from industry sources such as major consultancy firms such as Accenture, KPMG, PwC etc. were also included considering the major research efforts these companies have devoted to subject areas such as digitalisation, and Industry 4.0. Using a set of key words such as Industry 4.0, digital transformation, SMEs, and process management models; the search yielded a substantial amount of articles from both business and academic sources. The keywords were combined in various search inputs that led to various data outputs. Pre-and post-qualification criteria was used in filtering the results of the literature search output to narrow it down to literature that specifically meets the criteria to be included in the study. The findings of the systematic literature review were instrumental in developing the proposed conceptual framework.
For the quantitative methodological research, an online questionnaire was used in collected data, the data collection was done over a three-month period. Data collection was focused on SMEs based in the manufacturing sector in the Czech Republic. The questionnaire was sent to the targeted respondents via email. The survey questionnaire instru-ment was developed in the English language, and subsequently translated to the Czech language because of the language barrier faced by many of the prospective respondents. A purposive sampling technique was employed in selecting respondents, this was necessary to ensure that the respondents met particular profiles in terms of the posi-tions occupied by them in their various companies. For selecting respondents, two criteria were employed: firstly, that the companies covered were SMEs based in the manufacturing sector within the Czech Republic; secondly, that the respondents were of management cadre, a total of 2 respondents were surveyed per company, this led to a 134 companies being included in the data gathering exercise. The rationale for 2 respondents per company was to ensure that we got a second opinion on the state of affairs in the companies covered. At the conclusion of the data collec-tion exercise, a total of 268 respondents had completed the survey questionnaire. For the data analysis, the statisti-cal method of confirmatory factor analysis -CFA (Harrington, 2008; Wood, 2008) was used in the testing of the measures of a construct included in the proposed conceptual framework, to verify their consistency with the nature of the constructs. The quantitative aspect of the analysis was useful in providing a response to the second research question on how do the constructs in the proposed conceptual framework rank in their level of importance in ena-bling the SMEs achieve their Industry 4.0 process management model implementation.
Results of data analysis
Firstly, the conceptual framework for the research was developed based on extensive review of relevant literature, this was useful in identifying factors in the constructs that were subsequently measured using a survey questionnaire and confirmatory factor analysis statistical tests. This was necessary in addressing the research question -"what are the relevant factors that enable the implementation of efficient process management model in SMEs that aim to achieve a higher level of Industry 4.0 compliance within their operations and manufacturing processes". A total of five hypotheses were analysed according to the data gathered through the questionnaire. The summary of the results of the structural relationships shows which of the hypothesis were accepted and which were rejected. The questionnaire was administered to the respondents through the use of an electronic form created on the Google online documents platform, this was necessary in order to gather a higher number of responses that is geographically dispersed to businesses in such a way that not restricted to particular geographical areas or regions of the Czech Republic.
The respondents were of different levels of seniority within their respective companies, a deliberate effort was made to ensure that the respondents' position within the companies covered were of management cadre and higher. The respondents were required to provide answers to questions presented to them through the use online questionnaire on a scale between 1 (the weakest) to 5 (strongest), the data gathered through the questionnaire was analysed through the Confirmatory Factor Analysis (CFA). The CFA enabled the researchers to analyse the relationship between the variables of the proposed conceptual framework based on the underlying definition of the questionnaire. The results from the CFA showed the most important factor that determined the result of the questionnaire. The following factors were analysed in the statistical program: Strategy (stra), Competitiveness (comp), Human Resources (hr), Operations (opera), Organisational Fit (orgfit) and Industry 4.0 Process Management Model (pmm). The data analysis based on the CFA shows the statistical weight that these factors have based on the questions as contained in the questionnaire administered to the respondents.
Descriptive statistical analysis
A total of 268 respondents completed the survey questionnaire, with more female respondents than males, the age bracket of respondents was from 25 -over 65 years old, and cuts across all cadres of staff in all the organisations where the data was collected. The table below gives the descriptive analysis of the survey data. 
Measurement model
Four common measures were employed in the assessment of the overall model fit, they are: Goodness-of-fit (GFI), normed chi-square (CMIN/DF), Comparative fit index (CFI), and the Root Mean Square Error of Approximation (RMSEA). The values required for these models to certify the model as having a sufficiently good fit are as follows: GFI ≥ 0.90, CMIN/DF < 3, CFI ≥ 0.95, and RMSEA ≤0.07 (Joreskog & Sorbom, 2006; Rigdon & Hoyle, 2006) . A "good measurement model" was achieved by performing an analysis of the model fit indices, standardised regression weights, standardised residual covariance estimates, and covariance modification indices. The measurement model was further verified through the examination of the convergent validity, discriminant validity, and internal consistency (see Table 3 ). The standardised factor loading has a range of 0.79 to 0.99 which is well above the 0.5 cutoff requirement, while the Average Variance extracted (AVE) values for each construct were also above the required threshold of 0.5 (Joreskog & Sorbom, 2006; Rigdon & Hoyle, 2006) . The Discriminant validity was met as all square roots of the AVE for each factor were greater than the inter-construct correlations. Finally, the values for composite reliabilities were all above 0.90 which exceeded the required cutoff of 0.70, therefore demonstrating internal consistency.
Structural model
The model fit of the structural model was good (GFI -0.902, CMIN/DF -1.753, CFI -0.985, RMSEA -0.053).
The results of the Path analysis reveals that five out of the seven structural hypotheses required support. The results also showed that significant positive relationships exist between stra and pmm (confirming H1), hr and pmm (confirming H3), and between opera and pmm (confirming H4). Also, Table 4 presents the validity of the measures, while Table 5 presents the results of the structural relationship. Note: CR = composite reliability, AVE = average variance extracted, stra = strategy, comp = competitiveness, orgfit = organisational fit, hr = human resources, pmm = process management model, opera = operations, square root of AVE is shown in italics at diagonal.
Also, it was observed that there exists a significant negative relationship between orgfit and pmm (confirming H5). On the contrary, there was no significant relationship observed between comp and pmm (rejecting H2). Four significant constructs justified a value of 67% variance in behavioural intention.
Discussions
This study had as its focus, the identification of critical success factors that aid the attainment of efficient process management models compliant with Industry 4.0 concepts in SME manufacturing sector of the Czech Republic. Based on the extensive review of relevant literatures, several factors where identified which formed the basis of the conceptual model that was adopted for the research. Factors such as organisational strategy, competitiveness, hu-man resources, operations, and organisational structure were identified based on the synthesis of previous scientific research outputs on related subject areas (De Carolis et al., 2017; Ganzarain & Errasti, 2016b; Long, Zeiler, & Bertsche, 2016; Mrugalska & Wyrwicka, 2017; . successful transition to Industry 4.0 compliant process management models requires a level of organisational integration of many parts of a company's production based IT systems alongside other digital technologies, this integration forms the basis of process digitisation which is anchored on a high level of data analytics maturity of entire value chains. However, due to resource constraints, Industry 4.0 transition for SME manufacturers may proceed in stages with digitisation of certain areas of operations that are most vital to the company's core strategies. Hence, the transition to lean-digitised manufacturing system is a viable business strategy for successful transition Industry 4.0 process management models. Results from this studies makes it evident that factors organisational strategy, human resources, operations, and organisational fit, which are clearly internal and within the controls of the company are particularly essential and must be prioritised because they ultimately determine the overall competitiveness of the company within its industry segment. Hence, Industry 4.0 transition for typical SME manufacturers must be in line with their organisational, operational and technical particularities. Therefore, the digitisation of certain operations and processes, when aligned with the company's core strategies, capabilities and procedures, can offer superior competitiveness, this implies that the strategic plan for successful Industry 4.0 transition must be contextualised to each particular manufacturer. The process of digitally transforming the manufacturing processes of a company can have profound implications be-cause it has the potential to alters inter-and intra-organisational relationships, lead to job losses among low-skilled workforce, and raises data security and privacy concerns (Morteza, 2019) . This makes it imperative for SMEs inter-ested in Industry 4.0 transition to take responsibility for the unintended consequences of the digitisation process and ensure that it proceeds in a manner that simultaneously guarantees economic, social and environmental sustainabil-ity.
Conclusions
In this paper, an analysis of factors that have impact on determining successful implementation of Industry 4.0 compliant process management models was conducted. This was done with the aim of identifying factors that have significant impact on determining successful outcomes as against those that do not necessarily make any difference to the implementation. It is pertinent to note that there are significant differences in how SMEs implement new processes especially those reliant on digital technologies when compared to larger companies. Due to the fact that Industry 4.0 requires a high number of business processes to be changed and replaced by new ones this causes the SMEs to face different challenges while implementing this new system such as manpower; investments in emerging technologies related to ICTs and IT systems. Evidence obtained from the literature review shows that a lot of research activities is currently ongoing in order to make determine what makes for successful implementation of digital technologies within the operating models of SMEs, still few of them have been able to fully attain Industry 4.0 standards. Hence, this research has identified several successful factors that enable the implementation of efficient process management model in SMEs.
Through two different analyses, qualitative and quantitative in this research, we analysed the main factors that if implemented and correctly managed can lead to a successful implementation of management model of industry 4.0. Based on evidence from the literature review, it is possible to point out the main influencing factors that highly affect the correct implementation. The study of Mittal et al. (2018) gives a clear understanding on how organisational fit affects the challenges faced by the SMEs. Also there are other factors that are considered to be highly connected, that deeply affects the level of difficulty encountered during implementation; the importance of a company's competitiveness in the market in order to offer the latest technology (Competitiveness); the impact new technologies have towards the different process of manufacturing logistic and supply chain (Operations); human resources level of preparation and readiness (Human Resource); new organisation strategies adopted from the companies in order to have a faster and easier implementation of Industry 4.0 (Strategy) and Organisational Fit (Chromjakova, 2017; Faller & Feldmuller, 2015; Ganzarain & Errasti, 2016; Müller et al., 2017; Rodič, 2017) . From the literature review, it was shown that all the five factors have impact towards the process management model implementation, due to different levels of importance that they show toward it.
According to these conclusions gathered from the qualitative research of this paper, it was then continued with the quantitative research where the creation of a questionnaire gave a clear understanding of what the importance of these factors is toward the process management model. After all the results were gathered then a Confirmatory Factor analysis where all the data collected through a statistical program were possible to be analysed according to the factors gathered in the qualitative research. According to the results it is observed the high dependency and importance of Human Resources towards the Process Management Model. In different tests it is perceived that the factor of PMM (process management model) is of high importance and relevance as it follows all the rules of the statistical tests.
However, from the statistical analysis, it was established that factors such as strategy, human resources, operations, and organisational fit are positively correlated and significantly important in achieving successful implementation of Industry 4.0 compliant process management models in SMEs, whereas competitiveness of the firm was not positively correlated hence the corresponding hypothesis was rejected.
From the results of this study, it is evident that for successful transition to an Industry 4.0 compliant process management model (PMM), then the factors identified as critical to success must be prioritised. Getting the company's Human Resources is instrumental in achieving its Industry 4.0 transition objectives, and it shows the high importance that the correct training and readiness of the HR plays as a catalyst for an easier and successful transition towards Industry 4.0. Radical change is always difficult and a major challenge for organisations irrespective of their size, but when a company requires to maintain its competitive position in its market segment, then it has no choice than to continue reinventing itself in ways that would ensure it stays ahead of the competition. To conclude this paper, it is important to state that our aim was to identify critical success factors that aid the attainment of efficient process management models compliant with Industry 4.0 concepts in manufacturing based SMEs, this was reasonably achieved through the result of data analysis carried out as part of the research which showed that organisational strategy, human resources, organisational fit and operations were very instrumental in achieving an Industry 4.0 compliant process management model for manufacturing based SMEs.
The research is limited in scope because of the fact that it was focused on SMEs in the Czech Republic. It would be interesting to have a similar study that is transnational and comparative in nature which would assess the situation between two or more countries. Also, the conceptual model adopted for the research would benefit from being more elaborate to take into consideration other factors that have been researched or suggested by other researchers who have investigated similar areas of research interests. This would be beneficial as it would touch on other areas that may also be critical determinants of success or failure. Hence, future research that takes into considerations these shortcomings is proposed.
